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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )[3 Responsive to communication(s) filed on 06 June 2002 . 
2a)E3 This action is FINAL. 2b)D This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) 03 Claim(s) 18-49 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim{s) is/are allowed. 

6) [X] Claim(s) 18-49 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

11) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)D All b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. , 



3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 



1) |2S| Notice of References Cited (PTO-892) 

2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) CD Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 



4) n Interview Summary (PTO-413) Paper No(s). 

5) n Notice of Informal Patent Application (PTO-152) 

6) D Other: 
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DETAILED ACTION 
Notice to applicant 

1 . Applicants' Amendment and Response to the Office Action mailed 2-27-02 has been 
entered and made of record (Paper No. 7). 

Response to Amendment 

2. In view of applicants arguments the rejection of claims 21 and 24 as being unpatentable 
over Esquivel et al. ( US Patent 4977439 hereinafter "Esquivel") in view of Liu et al. (U.S. 
Patent 6037257 ) has been withdrawn. 

3. Applicants' arguments with regard to the rejections under 35 U.S.C. 102 or 103 have 
been fully considered, but they are not deemed to be persuasive. The response to these arguments 
will be incorporated in the new ground of rejection given below. 

Claim Objections 

4. Claims 27-34 and 42-49 are objected to for containing the following informalities: in 
claims 27, 29, 31, and 33, lines 2, 1, 2, 2, respectively, an insulative or insulating layer is used 
for both first and second trenches without distinction. The appropriate use of first and second is 
suggested for clarity. In claim 42, line 15, before "insulating", insertion of -further- is 
suggested for clarity. Appropriate correction is required. 

Claims 28, 30, 32, 34, and 43-49 depend from 27, 29, 3 1, 33, or 42. They are objected to 
for the same reason. 

Claim Rejections - 35 USC §112 

5. Claim 48 is rejected under 35 U.S.C. 112, first paragraph, as containing subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventors, at the time of the application was filed, had possession of 
the claimed invention . There is no support for the step of forming a trench capacitor including 
forming the trench capacitor with at least one first trench on opposite sites of the trench 
capacitor. 
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Claim 47 and 48 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 47 recites the limitation "the at least two" in line 2. There is insufficient antecedent 
basis for this limitation in the claim. 

Claim 48 depends from claim 47 , it is rejected for the same reason. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -- 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 
Claim... rejected under 35 U.S.C. 102(b) based upon a public use or sale of the invention. 

7. Claims 18, 19, 29, 31, 33, and 38-40 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Esquivel . 

[Claims 18 and 39] Referring to Figs. 2-1 1 or Figs. 15-19 and related text, Esquivel 
discloses a method comprising the steps of: a) forming at least one first trench 66-70 or 146,148 
within a semiconductor substrate 62 or 144 at a first depth (see Fig. 3 or 18); b) depositing a first 
conductive material substantially at the bottom of each first trench 82-86 or 154, 156 (see Fig. 3 
or 18); c) forming at least one second trench 64 or 162 within the semiconductor substrate at 
second depth shallower than the first depth (see Fig. 3 or 18); and d) depositing a second 
conductive material 88 or 166 substantially at the bottom of each second trench (see Fig. 3 or 
18); surrounding the first conductive material and the second conductive material with an 
insulative material 150, 164 (see Figs. 15 and 18); 

[Claims 19 and 40] wherein the first conductive material is identical to the second 
conductive material (see col. 5, lines 26-60); 

[Claim 29] after depositing the second conductive material, depositing a insulative 
material within each second trench over the second conductive material (see col. 5, lines 61-65); 
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[Claim 31] after forming the at least one first trench, forming a first insulating layer at the 
bottom of and on walls of each first trench (see col. 5, lines 12-21); 

[Claim 33] before depositing the second conductive material, forming a second insulating 
layer at the bottom of and on walls of each second trench (see col. 4, lines 44-45); 

[Claim 38] connecting at least one of the first conductive material with at least one of the 
second conductive material (see fig. 1 1 and related text). 

Claim Rejections - 35 USC §103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103© and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

9. Claims 20, 27, 28, and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Esquivel. 

[Claim 20] Esquivel discloses substantially the limitations of claim 20; but it does not 
disclose expressly that wherein at least one of the first conductive material and the second 
conductive material comprises one of tungsten and a tungsten alloy; 

[Claims 27 and 28] depositing a first insulative material within each first trench over the 
first conductive material and wherein the first insulative material comprises an oxide (See col. 5, 
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lines 61-65); but it does not disclose expressly the claimed order of forming the first conductive 
material and the first insulative material and that the first insulative material is silicon dioxide; 

[Claim 30] wherein the second insulative material comprises an oxide (See col. 5, lines 
61-65); but it does not disclose expressly that the second insulative material is silicon dioxide; 
However, the missing limitations are well known in the art because Esquivel also discloses the 
use of WSix or Al as conductive materials (See col. 6, lines 52-60). Besides, silicon dioxide is 
well known oxide used in the art. Selection of any order of performing process steps is primae 
facie obvious in the absence of new or unexpected results (See MPEP 2144.04 (d) citing In re 
Burhans, 154 F.2d 690, 69 USPQ 330 (CCPA 1946)). 

A person of ordinary skill is motivated to modify Esquivel to use WSix as conductive 
material because both TiSix and WSix are equivalently well known and used in the art. 

Therefore, it would have been obvious to use Esquivel's teaching to obtain the invention 
as specified in claims 20, 27, 28, and 30 . 

10. Claims 21 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over in view 
of, as applied to claims 18-20, 27-31, 33, and 38-40 above, and further in view of Dublin et al. , 
U.S. Patent 5891513 (hereinafter Dublin). 

Esquivel discloses substantially the limitations of claims 21 and 24, as shown above. 

But it does not disclose expressly the use of seed layer to facilitate the deposition of the 
first and the second conductive materials. 

However, the missing limitation is well known in the art because Dublin discloses this 
feature (See Fig. 3, #21), especially when there is a desire for a low resistivity and the conductive 
materials used is copper. 

A person of ordinary skill is motivated to modify Esquivel with Dublin to obtain reliable 
and low resistivity interconnects . 

Therefore, it would have been obvious to combine Esquivel with Dublin to obtain the 
invention as specified in claims 21 and 24. 
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11. Claims 21-26, 35, 36, and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Esquivel, as applied to claims 18-20, 27-3 1, 33, and 38-40 above, in view of Gonzales, U S 
Patent 5497017. 

Esquivel discloses substantially the limitations of claims 21-26, 35, 36, and 41, as shown 

above. 

But it does not disclose expressly the use of seed layer and the details about the method 
of depositing the first and the second conductive materials. 

However, the missing limitations are well known in the art because Gonzales discloses 
these features (See col. 5, lines 1-9), the examiner interprets TiN to be equivalent to the seed 
layer because of the adhesive characteristic of TiN, W can be more easily deposited on the 
substrate. The combined teaching does not teach a selective deposition method. 

However, it would be obvious for a person of ordinary skill in the art to use selective 
deposition when it is desired to reduce the cost of material used. 

A person of ordinary skill is motivated to modify Esquivel with Gonzales to obtain more 
reliable interconnects with better adhesion. 

Therefore, it would have been obvious to combine Esquivel with Gonzales to obtain the 
invention as specified in claims 21-26, 35, 36, and 41. 

12. Claims 32 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Esquivel, as applied to claims 18-20, 27-31, 33, and 38-40 above, in view of Yamamoto et al., 
U.S. Patent 5410169 (Hereinafter Yamamoto). 

Esquivel discloses substantially the limitations of claims 32 and 34, as shown above. 

But it does not disclose expressly that the first and second insulating layers are formed by 
oxidizing the bottom of and the walls of each first and each second trench. 

However, it is well known in the art because Yamamoto discloses the forming of an 
oxide liner by thermal oxidation (See col. 3, lines 44-48 and figs. 7B,C ). 

A person of ordinary skill is motivated to modify Esquivel with Yamamoto to obtain 
dense oxide liner of good quality. 

Therefore, it would have been obvious to combine Esquivel with Yamamoto to obtain 
the invention as specified in claims 32 and 34 . 
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13. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Esquivel, as 
applied to claims 18-20, 27-31, 33, and 38-40 above, in view of Gaul, U.S. Patent 5646067. 

Esquivel discloses substantially the limitations of claim 37, as shown above. 

But it does not disclose expressly that the substrate is part of a wafer having a front side 
and a back side, and further comprising the step of thinning the back side of the wafer to expose 
at least one of the first conductive material and the second conductive material. 

However, it is well known in the art because Gaul discloses these features (See figs. 2B- 
2D and related text ). 

A person of ordinary skill is motivated to modify Esquivel with Gaul to obtain more 
connection in less space. 

Therefore, it would have been obvious to combine Esquivel with Gaul to obtain the 

invention as specified in claim 37 . 

1 4. Claims 42-46 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Esquivel in 
view of Gonzales (U.S. Patent 5497017, hereinafter "Gonzales"). 

Esquivel discloses substantially the limitations of claims 42-46, as shown above. It also 
discloses wherein a second insulating layer 158 on the second conductive material 166 (see Fig. 
19). 

But it does not disclose expressly the forming of an active semiconductor layer including 
a p-type epitaxial above the communication layers, on the second insulating layer, and wherein 
forming the active semiconductive layer includes forming an active circuitry of a semiconductor 
structure in the p-type epitaxial layer. 

However, the missing limitations are well known in the art because Gonzales discloses 
these limitations (See fig. 16A and related text). 

A person of ordinary skill is motivated to modify Esquivel with Gonzales to obtain 
compact memory device. 

Therefore, it would have been obvious to combine Esquivel with Gonzales to obtain the 
invention as specified in claims 42-46 . 
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15. Claim 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over Esquivel in view 
of Gonzales, as applied to claims 42-46 above, and further in view of Gaul. 

The combined teaching of Esquivel and Gonzales discloses substantially the limitations 
of claim 44, as shown above. 

But it does not disclose expressly the back thinning step. 

However, it is well known in the art because Gaul discloses this feature as shown above. 
Therefore, it would have been obvious to combine Esquivel and Gonzales with Gaul to 
obtain the invention as specified in claim 44. 

16. Claims 47 and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Esquivel in view of Gonzales, as applied to claims 42-46 above, and further in view of 
Yamamoto. 

The combined teaching of Esquivel and Gonzales discloses substantially the limitations 
of claims 47 and 48, as shown above. 

But it does not disclose expressly the forming of a trench capacitor that extends between 
the second conductive material in two of the at least two second trenches, wherein the trench 
capacitor has at least one second trench on opposite sides of the trench capacitor. 

However, the missing limitations are well known in the art because Yamamoto discloses 
these limitations (see Fig. 1 8 and related text) . 

A person of ordinary skill is motivated to modify Esquivel and Gonzales with Yamamoto 
to obtain compact memory device. 

Therefore, it would have been obvious to combine Esquivel and Gonzales with 
Yamamoto to obtain the invention as specified in claims 47 and 48. 

Conclusion 

17. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for response to this final action is set to expire THREE 
MONTHS from the date of this action. In the event a first response is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event will 
the statutory period for response expire later than SIX MONTHS from the date of this final 
action. 

1 8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ha Nguyen whose telephone number is (703)308-2706 . The 
examiner can normally be reached on Monday-Friday from 8:30AM to 6:00PM, except the first 
Friday of each bi-week. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling, can be reached on (703) 308-3325. The fax phone number for this 
Group is (703) 308-7722. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0956. 



Ha Nguyen 
Primary Examiner 
09- 05 - 02 



